In order to clarify the nonlinear dynamic response characteristics of semi-rigid steel frames, second-order elastic dynamic response analysis is performed for semi-rigid portal frame under sinusoidal wave excitation. Semi-rigid connection is represented by a discrete rotational spring whose stiffness is given by a three-parameter power model and whose hysteretic M-0,. curve is approximated using independent hardening model. The characteristics of displacement response spectra and hysteretic loops of M-0, curve of connections are discussed. The results obtained from this study are as follows: 1) the bigger the input acceleration amplitude is and/or the smaller the connection moment capacity is, the smaller the dynamic response amplitude is; and 2) even so, by inputting acceleration with excessively high amplitude, the response spectra of the frame may be greatly increased due to the influence of zero tangent connection stiffness.

